Abstract: Spectral domain optical coherence tomography cross-sectional imaging of the macula has conventionally been resolved into four bands. However, some doubts were raised regarding authentication of the existence of these bands. Recently, a number of studies have suggested that the second band appeared to originate from the inner segment ellipsoids of the foveal cone photoreceptors, and therefore the previously called inner segment-outer segment junction is now referred to as inner segment ellipsoidband. Photoreceptor dysfunction may be a significant predictor of visual acuity in a spectrum of surgical and medical retinal diseases. This review aims to provide an overview and summarizes the role of the photoreceptor inner segment ellipsoid band in the management and prognostication of various vitreoretinal diseases.
Introduction
Optical coherence tomography (OCT) is a powerful imaging tool that can be used for cross-sectional imaging of biological tissues. The relatively thin and transparent retina makes OCT an ideal method for ocular imaging. It can be used for visualization and delineation of the retinal cell layers to detect and monitor a variety of retinal diseases. Nearly 2 decades since its introduction, OCT has become an indispensable tool for research, screening, diagnosing, and monitoring diseases of the macula and optic nerve head.
OCT imaging technology has been evolving rapidly. Rapid acquisition speed of spectral domain (SD) OCT provides multiple advantages including reduced motion artifacts, improved transverse sampling, and increased axial resolution. These factors enable production of more detailed images and accurate portrayal of the true retinal contour.
Within the outer retina, a hyperreflective band previously thought to represent the photoreceptor inner segment/outer segment (IS/OS) junction can be appreciated on SD-OCT. Integrity of this layer has been found to be of high clinical importance as absence or disruption of this layer has been found to be associated with various diseases affecting the photoreceptors and/or choroid.
However, some questions were raised regarding authentication of the existence of these bands. As shown in several studies, 8, [16] [17] [18] [19] the length of the inner segment and outer segment was found to be approximately the same for both foveal rods and cones. From this, it can be deduced that IS/OS junction should lie at the midpoint between the ELM and the RPE. However, in normal SD-OCT, the second reflective band lies much closer to the ELM than the RPE. These doubts about the second band observed on SD-OCT were subsequently clarified. Fernandez et al demonstrated the anatomy of human foveal cone photoreceptors on SD-OCT and suggested that they visualized the inner segment ellipsoid band. 20 Spaide and Curcio constructed a scale model drawing of the outer retina based on published histology to enable visual comparisons. 15 Using this model for analysis, their conclusion on the origins of the first and fourth bands was the same as previously suggested. However, their analysis about the origin of the second band suggested that it originated from the inner segment ellipsoids. The third band seemed to have originated from the posterior tip of the cone outer segment ie, the contact cylinder. Lu et al used line scan OCT on excised living leopard frog retina to establish the origin of the existence of the IS/OS junction. 21 They speculated that the inner segment ellipsoid may contribute to the IS/OS junction in OCT images.
In this review, considering the evidence put forward by the above landmark studies, IS/OS junction will be referred to as inner segment ellipsoid (ISel), and various studies that assessed the role of the ISel band in SD-OCT in the diagnosis and prognosis evaluation of various surgical and medical retinal diseases will be discussed. Developments in several areas of OCT research promise exciting advances in performance and clinical applications. Adaptive optics uses deformable elements that corrects ocular aberrations and improves transverse resolution by decreasing spot size of the sample beam on the retina. 22 Coupled with OCT, isotropic cellularresolution imaging may be achieved, which may be useful for studying photoreceptor morphology including ISel band in greater detail. This will further enhance our understanding of the role of ISel band in various retinal diseases. 23 
Inner segment ellipsoid in surgical retinal diseases idiopathic macular hole
Ultra high resolution OCT has enabled imaging of previously undetectable changes in photoreceptor ISel band associated with macular hole pathology and its post-operative repair ( Figure 2 ). Macular hole reparative process was studied 
2509
inner segment ellipsoid band in SD-OCT using SD-OCT in various studies and correlation analysis with best corrected visual acuity (BCVA) was performed. Vitrectomy, internal limiting membrane (ILM) peeling and internal gas tamponade is the standard treatment for achieving closure of macular hole. The reparative process of macular hole closure using SD-OCT was evaluated retrospectively and better visual outcome was observed in eyes with a continuous photoreceptor ISel band compared with those with a disrupted ISel band. 24 In another study, Oh et al evaluated photoreceptor ISel band defect parameters in linear and composite SD-OCT formats, assessing diameter and area of the ISel band defect and macular density. 4 They concluded that BCVA correlated better with the area of the photoreceptor ISel band defect than with linear measurements after macular hole closure.
Visualization of the ISel band was demonstrated to be an important indicator of photoreceptor integrity for both standard resolution and ultra high resolution OCT images. 9 Thereafter, many studies were conducted to establish a relationship between the photoreceptor ISel band and BCVA in patients undergoing macular hole surgery. Presence of a normal photoreceptor ISel band was associated with better BCVA after surgery. 25 The external limiting membrane was the first structure to recover after macular hole closure. 26, 27 During follow-up, foveal cysts may develop, which may later fill, leading to formation of an intact photoreceptor ISel band. 27 Integrity of the ELM is directly correlated with restoration of the photoreceptor ISel band. 28 In further studies, even more detailed analysis was performed. The SD-OCT characteristics evaluated included macular hole diameter, ELM defect diameter, photoreceptor ISel band defect diameter, the presence or absence of subretinal fluid (SRF), central foveal thickness (CFT), and outer foveal thickness (defined as the distance between the ELM and the inner border of the RPE). Parameters that best correlated with BCVA postoperatively were outer foveal thickness and the photoreceptor ISel band respectively. Disrupted ELM was associated with poor BCVA. Outer foveal thickness gradually increased during the follow-up period. The results suggested that increase in outer foveal thickness indicates restoration of photoreceptor ISel band integrity, which is associated with better postoperative visual acuity. 29, 30 A recent retrospective study demonstrated that distinct a COST line was first seen at 6 months after the surgery. Moreover, in eyes with an intact photoreceptor ISel band and ELM, a distinct or irregular COST line had significantly better BCVA at 12 months compared with those with a disrupted COST line. It was concluded that appearance of a distinct or irregular COST line indicates recovery of foveal photoreceptor microstructure. 31 A meta-analysis on 1,654 eyes with macular holes treated by pars plana vitrectomy revealed that 87.5% of eyes achieved anatomical closure and 12.5% failed to do so. 32 Therefore, persistence of macular holes is still the major concern after macular hole surgery and further refinement of the surgical technique to enhance closure of macular holes is needed. Nonetheless, we should not forget to also focus our efforts on the analysis of predictive factors in determining not only surgical but also functional success in order to better advise our patients concerning their visual prognosis.
idiopathic epiretinal membrane
Epiretinal membranes (ERMs) are collections of collagenous cells that occur on the inner surface of the central retina. These membranes have contractile properties and can lead to visual changes and metamorphopsia because of their effects on the underlying retina. ERMs can be treated with microincisional vitrectomy surgery and membrane peeling. However, visual acuity might not fully recover even after complete removal of an ERM. OCT is particularly useful in assessing the thickness and points of adhesions of the ERM in the macula (Figure 3 ). Various studies were conducted to assess the predictive factors of good BCVA postoperatively. An intact photoreceptor ISel band on SD-OCT represents morphological and functional recovery of photoreceptors and was associated with good BCVA after surgery. 33 A disrupted photoreceptor ISel band was associated with poorer BCVA, and this disruption was found to be irreversible. Therefore, in patients with a disrupted photoreceptor ISel band, early removal of the ERM was warranted. 34 Other studies also suggested that the presence or absence of a photoreceptor ISel band together with central retinal thickness, ILM profile, and foveal contour on SD-OCT are good predictors of BCVA postoperatively. 35, 36 Inoue et al suggested that with a preoperative intact photoreceptor 
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ISel band, recovery of this band can occur over a follow-up period of 1 year after surgery. 5 Preoperative integrity of the photoreceptor ISel band may be an important prognostic factor for better visual recovery after surgery. In another retrospective case series study on patients with secondary ERM after retinal detachment surgery, it was found that integrity of the photoreceptor ISel band and ELM were the main factors that predict final BCVA after ERM peeling. 37 Disrupted photoreceptor ISel bands found preoperatively with normal autofluorescence can be associated with recovery of photoreceptor ISel bands following ERM peeling. It can be explained by the presence of a functional retinal pigment epithelium-photoreceptor complex, supporting normal photoreceptor activity. 38 Based on several retrospective observational and interventional studies, [39] [40] [41] [42] it was established that integrity of the photoreceptor ISel band is correlated with BCVA. A number of studies also suggested that in addition to the photoreceptor ISel band and the COST line, photoreceptor outer segment length can also be considered to be an important prognostic factor for predicting BCVA postoperatively. 40, 41, 43 Degree of metamorphopsia correlated with inner nuclear layer thickness in patients with ERM. 39 Significant predictors for postoperative metamorphopsia outcome included the degree of preoperative metamorphopsia, central foveal thickness, and the photoreceptor ISel band integrity at baseline. 44 Recently, it was concluded that photoreceptor ISel band restoration in the parafoveal quadrants also contributed significantly to the recovery of BCVA following ERM surgery in patients with metamorphopsia. Therefore, functional and morphological tests of the macular area should not be limited to the fovea but should be extended to the parafoveal region.
Retinal detachment
A retrospective observational study on patients with poor visual acuity after retinal detachment (RD) surgery demonstrated disruption of photoreceptor ISel bands on ultrahigh resolution OCT and confirmed the prior histological finding of damage to photoreceptor outer segments occurring after RD. 45 Preoperative macula off RDs, the integrity of photoreceptor ISel bands and ELM signals on SD-OCT appeared to correlate with postoperative visual recovery. [46] [47] [48] Preservation of the ELM postoperatively may predict the subsequent restoration of the photoreceptor layer. 46 Preoperative intraretinal separation and outer retinal undulation was associated with higher incidence of disrupted photoreceptor ISel bands postoperatively. 49 After correlating the OCT results with anatomic and functional outcome after scleral buckling surgery, it was concluded that postoperative visual outcome was associated with the integrity of the photoreceptor ISel band. 50 
Myopic foveoschisis and foveal retinoschisis
Myopic foveoschisis affects highly myopic patients with posterior staphyloma, and patients may later develop reduced vision due to foveal detachment and macular hole. SD-OCT imaging can demonstrate the characteristic splitting of retina with intraretinal bridges in myopic foveoschisis ( Figure 4 ). In a study conducted to correlate the pathologic features of eyes with myopic foveoschisis with findings of SD-OCT, defects in photoreceptor ISel bands were found. 51 In our study of two cases of bilateral X-linked foveal retinoschisis of different age groups, SD-OCT findings suggested disruption of the photoreceptor ISel band along with the outer nuclear layer and ELM disruption in the subfoveal region. 52 Several surgical options have been proposed, which include pars plana vitrectomy with or without ILM peeling (traditional or fovea sparing), gas tamponade as well as scleral and suprachoroidal buckling techniques. The SD-OCT findings of an observational case study on patients with myopic foveoschisis undergoing vitrectomy suggested that postoperative visual acuity depended on recovery of the photoreceptor ISel band.
53
Inner segment ellipsoid in medical retinal diseases Age-related macular degeneration SD-OCT is currently the modality of choice for diagnosis and monitoring of neovascular age-related macular degeneration (AMD), as it is noninvasive and provides high resolution imaging ( Figures 5 and 6 ). Depending on the layer of choroidal neovascularization (CNV) involvement, neovascular AMD can be divided into several subtypes. Type I lesions have CNV beneath the RPE corresponding to occult lesions in fluorescein angiography (FA). Type II lesions are located beneath the retina but above the RPE corresponding to classic lesions in FA. SD-OCT helps in differentiating between the two types of lesions. Type III CNV includes 
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inner segment ellipsoid band in SD-OCT retinal angiomatous proliferation and polypoidal choroidal vasculopathy (PCV). 54 Microperimetry, SD-OCT, and fundus autofluorescence (FAF) have been used for evaluation of patients with progressive geographical atrophy secondary to AMD, and it was concluded that retinal sensitivity changes are related to integrity of the photoreceptor ISel band. 55 Several retrospective studies have evaluated the SD-OCT changes in patients who were treated for neovascular AMD. [56] [57] [58] After being successfully treated with photodynamic therapy (PDT), it was found that eyes with a continuous or discontinuous photoreceptor ISel band beneath the fovea were associated with better final BCVA than eyes without an ISel band. Visual outcome was also found to be significantly better in eyes with PCV. At final visit, it was found that 86.7% of eyes with typical AMD had no photoreceptor ISel band, whereas 36.1% of eyes with PCV had no photoreceptor ISel band beneath the fovea. 56 Other studies have evaluated the correlation between the outer retinal structural changes on SD-OCT and treatment outcome in patients treated with intravitreal antivascular endothelium growth factor (anti-VEGF) therapy. 57, 58 In a study on patients with neovascular AMD treated with intravitreal bevacizumab, univariate analysis showed that pretreatment damage to ELM was associated with poor visual outcome. On multivariate analysis, pretreatment BCVA and integrity of the ELM and photoreceptor ISel band were found to be 
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Saxena et al important predictors of visual outcome in 37% of cases. 55 Prognostic factors for good visual outcome following 3 monthly injections of intravitreal bevacizumab in patients with neovascular AMD included integrity of the photoreceptor ISel band and ELM, but baseline visual acuity had the best predictive value. 58 In nonexudative AMD, disruption of the photoreceptor ISel band may be associated with progression of drusen. 59 Defects in the ISel band on SD-OCT and reduction in cone density using adaptive optics imaging have been described in eyes with subretinal drusenoid deposits. 60 As these subretinal drusenoid deposits regress, loss of the ISel band can be observed, and this was shown to be associated with significant visual loss.
60,61
Myopic choroidal neovascularization hemorrhage
The development of CNV is one of the most vision-threatening complications associated with pathologic myopia. Progression of myopic maculopathy occurs in a substantial proportion of patients resulting in significant visual loss. In the past decade, PDT with verteporfin has been used for treating myopic CNV. However, the long-term outcome of PDT is not favorable, as patients generally had no improvement in visual acuity following treatment. The short-term efficacy of intravitreal bevacizumab and ranibizumab has been demonstrated by various studies in treating myopic CNV. [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] Most of the studies have demonstrated significant mean visual improvement after anti-VEGF therapy, and the beneficial effects were maintained at 12 months. Several recent studies have also reported the long-term visual outcomes up to 2 years following intravitreal bevacizumab for myopic CNV. 68, 80, 81 As compared with the short-term results, these longer term results were more variable, as studies have reported that the initial visual gain might no longer be significant at 2 years. 68, 81 The microstructural changes and prognostic factors of final visual outcome in myopic subretinal hemorrhages without CNV were studied. The parameters investigated included the maximal hemorrhagic height, intraretinal hyperscattering signal (intraretinal hyperreflective sign) across the retina at 6 months and the integrity of the photoreceptor ISel band and the ELM. It was found that significant visual improvement and resolution of hemorrhages occurred in 92.3% of eyes by 6 months. The intraretinal hyperreflective sign in all eyes extended into the outer nuclear layer in five (38.5%) eyes, to the ILM in four (30.8%) eyes, and between the two layers in the remaining four (30.8%) eyes. The location of the hyperreflective signs at 6 months coincided with the ruptured retinal layers at baseline in all eyes. Moreover, the photoreceptor ISel band and the ELM were found to be intact in 46.2% of the eyes. Significant association was found between BCVA and integrity of the photoreceptor ISel band and ELM. It was concluded that correlation exists between the photoreceptor function and the intraretinal hyperreflective sign, which was presumed to be due to scarring through the disrupted outer retina. 82 
Diabetic macular edema
Diabetic retinopathy can result in structural changes in retina and the extent of the structural changes have been shown to correlate with the severity of retinopathy. OCT has been extremely useful to demonstrate various structural changes in patients with diabetic macular edema (DME) (Figure 7) . Currently, there is still no universally accepted classification of DME based on OCT. However, five common patterns have been described, including diffuse retinal edema, cystoid macular edema, serous retinal detachment, posterior hyaloidal traction, and tractional retinal detachment. 83 Photoreceptor dysfunction may be a significant predictor of visual acuity in patients with diabetic retinopathy. Several retrospective observational studies were conducted to establish the correlation between photoreceptor ISel band and visual acuity in patients with DME. Maheshwary et al 84 graded ISel disruption from grade 0-2, with grade 0 being intact ISel, grade 1 being focal ISel disruption of 200 µm or less, and grade 2 being ISel disruption of more than 200 µm. Grades from each patient's horizontal and vertical scan were added to yield a global disruption scale. They demonstrated that the percentage of photoreceptor ISel band disruption would be an important predictor of visual acuity among DME patients. 84 Previous study has shown that the transverse length of the disrupted or absent ISel band has been related to visual impairment. 85 Our recent study demonstrated that increased levels of serum Figure 8C) . 86 Disrupted ELM and photoreceptor ISel band on SD-OCT is associated with hyperreflective foci in the outer retina and visual outcomes in DME. 87 However, only a few interventional studies have been conducted in this area. A statistically significant association of intact ELM and ISel band in the fovea with BCVA was found in patients with resolved macular edema following pars plana vitrectomy with ILM removal for DME. 88 In a retrospective interventional study, patients with DME who were successfully treated with intravitreal triamcinolone were included. Based on the restoration of the photoreceptor ISel band and ELM on SD-OCT at the final visit, eyes were divided into three groups: 1) group A with a completely visible ISel band and ELM, 2) group B with a disrupted ISel band and intact ELM, and 3) group C with a disrupted or loss of the ISel band and ELM. It was concluded that integrity of the photoreceptor ISel band correlated with final BCVA. Final BCVA of group A or group B was found to be better than group C. They also concluded that shorter length of a disrupted photoreceptor ISel band and ELM was associated with better BCVA. However, on multivariate analysis, it was found that mean disrupted photoreceptor ISel band and ELM length showed greatest correlation with final BCVA compared with disrupted photoreceptor ISel band and ELM. They also found that pretreatment visual acuity and photoreceptor status helped in predicting the posttreatment recovery of the photoreceptor ISel band and subsequent visual recovery. 89 Another study was performed on patients with DME who received intravitreal bevacizumab (IVB) injections. It was concluded that correlation between FAF with SD-OCT and visual acuity can help to predict restoration of photoreceptor ISel band integrity after treatment. 90 SD-OCT findings in patients with DME who underwent vitrectomy demonstrated that median axial length was longer in those with a visible photoreceptor ISel band at 12 months after surgery, and longer axial length predicted better visual outcome after vitrectomy in DME. 91 
Central retinal vein occlusion
Several studies have been carried out to establish a correlation between integrity of the photoreceptor ISel band and final visual outcomes after resolution of macular edema associated with central retinal vein occlusion (CRVO) (Figure 9 ). 92, 93 The authors concluded that loss of foveal photoreceptor ISel band and inner retinal layers on SD-OCT significantly correlated with poorer visual acuity in CRVO patients. In another study, it was noted that factors indicating better visual acuity were shorter length of the photoreceptor ISel band and good visual acuity at initial presentation. 95 Studies have demonstrated that segmentation and en face imaging of the photoreceptor ISel band were found to correlate with visual function and aid in assessing disease severity in MacTel type 2.
96-98
Central serous chorioretinopathy
Studies using SD-OCT have enhanced our understanding of the pathogenesis of central serous chorioretinopathy (CSC).
A number of studies have been performed using SD-OCT to identify the retinal morphological changes in CSC (Figures 11 and 12 ). Visual loss in CSC is now believed to result from photoreceptor loss. SD-OCT has demonstrated disruption of the ISel band and loss of the COST line, presence of subretinal and intraretinal bright spots, decreased outer nuclear layer thickness and in chronic cases, posterior cystoid retinal degeneration. [99] [100] [101] [102] A prospective observational study noted that photoreceptor ISel band was missing before neurosensory retinal reattachment but later became present after reattachment. 102 Visualization of the 3-D relationship between the ELM and each photoreceptor layer before and after macular reattachment have enhanced our understanding of the anatomical and visual changes due to CSC. In a similar study, 103 correlation of the photoreceptor ISel band with prediction of visual recovery after macular reattachment was established. In another study, the photoreceptor ISel band was not visible in eyes with serous retinal detachment, but became visible after its resolution. 104 Several studies have also evaluated the OCT changes in patients with chronic 
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inner segment ellipsoid band in SD-OCT CSC treated by PDT. Significant increase in macular sensitivity that correlated with recovery of photoreceptor ISel bands and COST lines was seen 6 and 12 months after halfdose verteporfin PDT. 105 In another retrospective study on patients treated with standard PDT, it was concluded that morphological and functional changes correlated neither with the treatment nor with the progression of disease. 106 Outer nuclear layer thickness reduction and discontinuity of the photoreceptor ISel band correlated with poor visual recovery in resolved CSC eyes following treatment with intravitreal ranibizumab. 107 Various OCT parameters were evaluated to assess the visual function of eyes with resolved CSC. It was concluded that a disrupted photoreceptor ISel band was associated with worse BCVA. 108 For accurate assessment of visual function, various parameters showing retinal status should be combined and interpreted together. 109 Integrity of the ISel band has also correlated with functional assessment evaluated by microperimetry.
110,111
Retinitis pigmentosa A significant correlation between photoreceptor ISel band and visual acuity has been identified in patients with retinitis pigmentosa (RP). 112 Assessment of the integrity of the photoreceptor ISel band was essential while monitoring cystoid macular edema associated with RP. 113 Although the macular volume and length of the photoreceptor ISel band were shown to correlate weakly with the amplitude of focal macular electroretinography, a preserved macular morphology did not necessarily guarantee normal-amplitude focal macular electroretinography in RP patients. 114 A few studies have attempted to correlate the FAF findings with the retinal structural changes in RP. According to one such study, FAF appeared to depict the integrity of the photoreceptor ISel band. 115 Residual photoreceptor ISel band could be found inside the hyperautofluorescent ring, which correlated with visual outcome. 116 During RP progression, the progressive constriction of the FAF ring correlated with the length of the photoreceptor ISel band. 117 Presence of a photoreceptor ISel band can be considered to be an objective sign in predicting visual recovery after retinal prosthesis implantation. 118 Eyes with cone-rod dystrophy (CRD) have significantly different features on SD-OCT compared with eyes with RP. Loss of the ISel band has been demonstrated in a significant proportion of patients with CRD or RP. However absence of an interdigitation zone and foveal cavitation have been shown to be more consistently seen in CRD. 119, 120 Similarly in eyes with achromatopsia, foveal ellipsoid zone disruption and foveal hypoplasia have been described on SD-OCT. 121 An SD-OCT based staging system has been proposed recently to facilitate classification of this condition. 121 In stage 1, intact outer retina is seen; stage 2 had ISel band disruption; stage 3 showed presence of an optically empty space; stage 4 showed optically empty space with partial retinal pigment epithelium disruption; and stage 5 had complete retinal pigment epithelium disruption and/or loss of the outer nuclear layer. 122 Stargardt's disease SD-OCT of patients with reduced vision due to Stargardt's disease typically demonstrate disruption of the ISel band ( Figure 13 ). Gomes et al concluded that there was a correlation between findings of SD-OCT and FAF in Stargardt's disease. They also suggested that structural changes affecting integrity of photoreceptors as seen in SD-OCT may occur earlier than changes in retinal pigment epithelium as detected on FAF. 123 The extent of the photoreceptor ISel band preservation showed a correlation with the extension of foveal abnormalities assessed by FAF imaging. 124 After mutation analysis, association of G1961E mutation of the ABCA4 gene with milder Stargardt's disease phenotype was established, as patients with this mutation did not have extensive loss of photoreceptor ISel band. 
Occult macular dystrophy
Occult macular dystrophy is a rare disorder which presents as bilaterally decreased visual acuity and occurs in the absence of any significant ophthalmoscopic findings. A study was conducted on five patients with markedly decreased visual acuity, and no abnormality was found on full field electroretinogram, fundus photography and FA. However, multifocal electroretinogram was abnormal. SD-OCT was conducted, and all patients showed decreased bowing, and few patients showed disruption of the photoreceptor ISel band. 126 The findings of SD OCT were helpful in determining the pathophysiology and diagnostic criteria of occult macular dystrophy. 126, 127 Acute zonal occult outer retinopathy complex
Optical coherence tomography has demonstrated disruption of ISel in various chorioretinal inflammatory diseases including acute zonal occult outer retinopathy (AZOOR), multiple evanescent white dot syndrome (MEWDS), multifocal choroiditis and panuveitis, punctate inner choroidopathy (Figure 14) , acute macular choroidopathy, and acute idiopathic blind spot enlargement syndrome. AZOOR is typified by acute loss of one or more zones of outer retinal function associated with photopsia, visual field defects, and minimal changes on fundus. Multifocal electroretinogram showed decreased response from the blind spots and other visual field defects with corresponding loss or disruption of the photoreceptor ISel band on SD-OCT. Hangai reported reflective focal lesions within the outer photoreceptor layer and disrupted ISel band, which corresponded to the hypofluorescent areas in the late phase of indocyanine green angiography in MEWDS. 128 In addition, thinning of the outer nuclear layer has also been described. 129 In several studies conducted to establish correlation between visual field defects and SD-OCT findings, it was found that disruption of photoreceptor ISel band correlated with blind spot enlargement. 130 Photoreceptor ISel band disruption was found on SD-OCT in all patients with MEWDS as evidenced by a few studies.
131-133
Solar retinopathy
Solar retinopathy can develop following exposure to arc welding, viewing of a solar eclipse, or direct sun gazing in religious ritual participants, military personnel, people with mental disturbances, and sunbathers ( Figure 15 ). Damage to the inner and outer segment of the photoreceptors in patients with both acute and chronic presentations without involvement of the RPE was demonstrated in patients with solar retinopathy on SD-OCT. 134 RPE defects were more prominent in the acute exposure group, and photoreceptor defects were found more often in the chronic exposure group. While this was significant, RPE defects were still observed in the chronic exposure group, and photoreceptor defects were also seen in the acute exposure group. It was concluded that solar retinopathy mainly involved the inner photoreceptor segment. The authors of this study further added that visual loss in solar retinopathy can occur from chronic photoreceptor changes in the inner photoreceptor layer or at the junction of the inner and outer photoreceptor layers. A large fragment of hyporeflectance at the level of the outer and inner photoreceptor layer with an abrupt disruption of the photoreceptor ISel band was found to be correlated with decreased visual acuity. 135 A retrospective observational study demonstrated defects in photoreceptor ISel bands with foveal atrophy in all patients on SD-OCT, whereas FA identified classic window defects in only a few eyes. 136 In addition to distinct defects in the photoreceptor ISel band and photoreceptor outer segments, bilateral foveal thinning was demonstrated on high-speed ultra high definition OCT in a 34-year-old 
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inner segment ellipsoid band in SD-OCT man with chronic solar retinopathy. 137 An observational case series demonstrated abnormally high reflectivity in the outer foveal retina as disruption of the photoreceptor ISel band and full thickness involvement of the photoreceptor layer was associated with poor visual acuity. 138 
Uveitis
Various retinal complications can occur in patients with uveitis and OCT has documented changes such as CNV, macular edema, and ISel band disruption in patients with uveitis ( Figure 16 ). In a study, two morphological patterns were observed on SD-OCT performed on patients with uveitis macular edema: cystoid macular edema in 69% of eyes and diffuse macular edema in 31%. It was concluded that BCVA negatively correlated with cystoid pattern and foveal thickening. In addition, a disrupted photoreceptor ISel band was also associated with poor visual acuity. 139 A disrupted photoreceptor ISel band was associated with poor visual outcome in another study of patients with ERM secondary to uveitis. 140 
Sympathetic ophthalmia
Gupta et al conducted a study to investigate the photoreceptor changes occurring in the acute phase of sympathetic ophthalmia. 141 Six consecutive patients with sympathetic ophthalmia underwent FA and SD-OCT assessments at presentation. Patients received intravenous methylprednisolone followed by oral corticosteroids and serial OCT examinations were performed 48 hours after the initiation of treatment and 1, 2, and 12 weeks later. Outer retinal segment showed serous retinal detachment and disruption to the continuity of the two inner hyperreflective bands in all the eyes and elongation of photoreceptors could be seen in four eyes. However, after 4 weeks, there was resolution of serous detachment and restoration of the photoreceptor ISel band. This study supported the hypothesis that prompt and aggressive anti-inflammatory therapy is capable of reversing the photoreceptor changes in sympathetic ophthalmia.
vogt-Koyanagi-Harada disease
Vogt-Koyanagi-Harada (VKH) disease commonly occurs in pigmented individuals and can result in multifocal exudative retinal detachment during the acute phase. OCT is useful in documenting the changes in exudative retinal detachment following treatment for VKH disease ( Figure 17A , B, and C). Ishihara et al conducted a study to evaluate membranous structures seen on SD-OCT in patients with acute VKH disease. 142 It was noted that the membranous structure appeared to include a highly reflective line that seemed to be in conjunction with the photoreceptor ISel band in attached retina. Intraretinal split was seen to overlie the abnormal photoreceptor ISel band in the vicinity of cystoid spaces involving the fovea in nine (45%) of the 20 eyes. During the course of corticosteroid therapy, the membranous structure changed to a granular structure. The authors hypothesized that inflammatory products like fibrin bound with the membranous form of the outer segment and corticosteroid therapy causes its dissolution, thereby changing the membranous structure into a granular structure.
Behcet's disease
A study by Unoki et al evaluated patients with remitting ocular Behcet's disease, and the correlation between SD-OCT findings and BCVA was evaluated. Foveal thickness and integrity of the ELM and the photoreceptor ISel band on SD-OCT were analyzed, and it was found that visual acuity correlated with integrity of the photoreceptor ISel band and not with the ELM. 143 
Choroidal hemangioma
Choroidal hemangioma is a benign vascular tumor arising in the choroidal and can result in visual loss due to exudation ( Figure 18) . A retrospective review of 14 eyes with symptomatic circumscribed choroidal hemangioma that was treated with PDT was evaluated using time-domain OCT. 144 It was found that a preserved photoreceptor ISel band was associated with good visual acuity after PDT.
Drug-related maculopathies
Several studies were conducted to correlate visual field defects with SD-OCT findings in patients who developed retinal toxicity after treatment with hydroxychloroquine 
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Saxena et al or chloroquine. [145] [146] [147] It was found that structural changes in the photoreceptor ISel band correlated topographically with field defects seen on Humphrey visual field 10-2. Moreover, SD-OCT may be helpful in determining subclinical abnormalities. 145 It has been shown that photoreceptor ISel band changes correlated with changes on multifocal electroretinography. 146, 147 Findings of FAF imaging were consistent with disruptions in photoreceptor ISel band in patients who developed hydroxychloroquine maculopathy. 148 To this effect, SD-OCT was listed as one of the recommended screening procedures for early detection of hydroxychloroquine toxicity according to the revised American Academy of Ophthalmology guideline.
149
Conclusion
Based on this review, we conclude that photoreceptor dysfunction may be a significant predictor of visual acuity in a wide spectrum of surgical and medical retinal diseases. Both preoperative and postoperative disruption of ISel band has been found to correlate with BCVA. In addition to the ISel band, various other OCT parameters including ELM and COST line can be evaluated to determine the prognosis of various retinal diseases.
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